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TITLE OF THE INVENTION 

VARIABLE CAPACITY ROTARY COMPRESSOR 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application claims the benefit of Korean Application No. 2003-9449, filed 
February 14, 2003, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates, in general, to variable capacity rotary compressors and, 
more particularly, to a variable capacity rotary compressor designed to reduce an electric power 
loss thereof. 

2. Description of the Related Art 

[0003] As is well known to those skilled in the art, variable capacity rotary compressors are 
devices which may be used in refrigeration systems, such as air conditioners or refrigerators 
operated with refrigerant continuously and repeatedly flowing through a refrigeration cycle which 
includes compression-condensation-expansion-evaporation, to compress the refrigerant to a 
high pressure, prior to discharging the compressed refrigerant to a condenser. 

[0004] A conventional variable capacity rotary compressor includes a drive unit and a 
compressing unit, both of which being installed in a hermetic casing. The drive unit generates a 
rotating force, and the compressing unit compresses the refrigerant by using the rotating force 
of the drive unit. A rotating shaft is axially arranged in the hermetic casing such that the rotating 
shaft rotates by the rotating force of the drive unit, and transmits the rotating force to the 
compressing unit. 
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[0005] The compressing unit includes a compressing chamber, and a roller rotatably set in 
the compressing chamber. The roller of the compressing unit eccentrically rotates in the 
compressing chamber by the rotating force of the rotating shaft, thus compressing the 
refrigerant in the compressing chamber. 

[0006] The conventional variable capacity rotary compressor includes a refrigerant inlet pipe 
which feeds the refrigerant into the compressing chamber while allowing the rotary compressor 
to compress the refrigerant while being controlled in a capacity thereof. An inlet pipe control 
valve is provided at the refrigerant inlet pipe to open or to close the refrigerant inlet pipe, as 
desired. When the inlet pipe control valve closes the refrigerant inlet pipe, an introduction of the 
refrigerant into the compressing chamber is stopped, so that the capacity of the rotary 
compressor is variably controlled. 

[0007] However, when the drive unit is operated without the refrigerant being fed into the 
compressing chamber, the roller of the compressing unit rotates in the compressing chamber 
while compressing no refrigerant, such that electric power is undesirably wasted by the 
conventional variable capacity rotary compressor. Further, a negative pressure is generated in 
the compressing chamber to disturb a rotation of the rotating shaft, so that the negative 
pressure increases a loss of electric power of the conventional variable capacity rotary 
compressor. 

SUMMARY OF THE INVENTION 

[0008] Accordingly, it is an aspect of the present invention to provide a variable capacity 
rotary compressor which reduces a loss of electric power. 

[0009] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0010] The above and/or other aspects are achieved by a variable capacity rotary 
compressor, including a casing to form an appearance of the variable capacity rotary 
compressor, a drive unit to generate a rotating force, a rotating shaft connected at a first end 
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thereof to the drive unit and rotated by the rotating force transmitted from the drive unit to the 
rotating shaft, a compressing cylinder through which a second end of the rotating shaft passes, 
a compressing chamber defined in the compressing cylinder to compress refrigerant therein 
with a first refrigerant inlet port provided at a predetermined portion of the compressing chamber 
to introduce the refrigerant into the compressing chamber, and a capacity control unit to control 
an operation of the variable capacity rotary compressor so as to allow the variable capacity 
rotary compressor to perform one of a normal-mode operation in which the first refrigerant inlet 
port is maintained in an open state thereof, and a variable capacity-mode operation wherein the 
first refrigerant inlet port is periodically opened and closed. 

[0011] In the variable capacity rotary compressor, the capacity control unit includes a 
capacity control member installed to rotate along with the rotating shaft while being axially 
moved along the rotating shaft in either a first direction or a second direction, thus allowing the 
rotary compressor to perform one of the normal-mode operation and the variable capacity-mode 
operation. 

[0012] The capacity control unit further includes a capacity control cylinder arranged in the 
variable capacity rotary compressor while being axially aligned with the compressing cylinder, a 
capacity control chamber defined in the capacity control cylinder so as to receive the capacity 
control member therein with a second refrigerant inlet port provided at a predetermined portion 
of the capacity control chamber to introduce the refrigerant into the capacity control chamber, 
and a partition plate to partition the capacity control chamber from the compressing chamber 
with the first refrigerant inlet port provided at a predetermined portion of the partition plate. 

[0013] The capacity control member has a cylindrical shape, with a communicating 
depression being formed along a circumferential surface of the capacity control member within a 
predetermined range, thus allowing the first and second refrigerant inlet ports to be periodically 
opened and to communicate with each other during the variable capacity-mode operation. 

[0014] The variable capacity rotary compressor further includes a three-way valve to feed 
one of the refrigerant under a high pressure and the refrigerant under a low pressure into the 
capacity control chamber, thus allowing the capacity control member to be axially moved along 
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the rotating shaft in either a first direction or a second direction within the capacity control 
chamber according to the high pressure or the low pressure of the refrigerant fed into the 
capacity control chamber. 

[001 5] In the variable capacity rotary compressor, a refrigerant outlet pipe is connected to the 
casing so as to discharge the compressed refrigerant from the casing to an outside, a 
refrigerant inlet pipe is connected to the second refrigerant inlet port so as to introduce the 
refrigerant to be compressed into the casing, and the three-way valve is connected to a high- 
pressure refrigerant supply pipe branching from the refrigerant outlet pipe, a low-pressure 
refrigerant supply pipe branching from the refrigerant inlet pipe, and a capacity control pipe 
extending to the capacity control chamber, so that the three-way valve feeds one of the 
refrigerant under the high pressure fed through a high-pressure refrigerant supply pipe and the 
refrigerant under the low pressure fed through the low-pressure refrigerant supply pipe into the 
capacity control chamber through the capacity control pipe, thus allowing the capacity control 
member to be axially moved along the rotating shaft in either a first direction or a second 
direction within the capacity control chamber according to the high pressure or the low pressure 
of the refrigerant feed into the capacity control chamber. 

[0016] The variable capacity rotary compressor further includes a shaft hole formed in the 
capacity control member so as to allow the rotating shaft to pass through the capacity control 
member, with a guide groove axially formed along an inner surface of the shaft hole so as to 
transmit the rotating force of the rotating shaft to the capacity control member, and a guide rib 
axially formed along an outer surface of the rotating shaft so as to engage with the guide groove 
of the capacity control member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the preferred embodiments, 
taken in conjunction with the accompanying drawings of which: 

[0018] FIG. 1 is a sectional view of a variable capacity rotary compressor, according to an 
embodiment of the present invention; 
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[0019] FIG. 2 is an exploded perspective view of a compressing unit and a capacity control 
unit of the variable capacity rotary compressor according to the embodiment of the present 
invention; 

[0020] FIG. 3 is a partial sectional view of the variable capacity rotary compressor of FIG. 1 , 
during a normal-mode operation thereof; 

[0021] FIG. 4 is a partial sectional view of the variable capacity rotary compressor of FIG. 1 , 
when two refrigerant inlet ports are opened and communicate with each other during a variable 
capacity-mode operation of the rotary compressor; and 

[0022] FIG. 5 is a partial sectional view of the variable capacity rotary compressor of FIG. 1 , 
when the two refrigerant inlet ports are closed during the variable capacity-mode operation of 
the rotary compressor. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0023] Reference will now be made in detail to the present preferred embodiment of the 
present invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to like elements throughout. The embodiments are described below in 
order to explain the present invention by referring to the figures. 

[0024] As shown in FIGS. 1 and 2, a variable capacity rotary compressor, according to an 
embodiment of the present invention, includes a hermetic casing 10, with a drive unit 20 and a 
compressing unit 30 installed in the hermetic casing 10. The drive unit 20 generates a rotating 
force when an electric current is applied to the drive unit 20. The compressing unit 30 
compresses refrigerant using the rotating force of the drive unit 20 while intaking, compressing 
and discharging the refrigerant. 

[0025] The hermetic casing 1 0 forms an external appearance of the variable capacity rotary 
compressor, with a refrigerant inlet pipe 11 connected to a lower portion of the hermetic casing 
10 so as to introduce the refrigerant into the hermetic casing 10 and a refrigerant outlet pipe 12 
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connected to an upper end of the hermetic casing 10 so as to discharge the compressed 
refrigerant from the hermetic casing 10. 

[0026] The drive unit 20 includes a stator 21 , a rotor 22 and a rotating shaft 23. The stator 

21 forms an electromagnetic field when the electric current is applied to the stator 21 . The rotor 

22 is rotatably and concentrically set in the stator 21, and rotating the electromagnetic field. The 
rotating shaft 23 is a longitudinal shaft having a circular cross-section. The rotating shaft 23 is 
connected to the rotor 22 at a first end thereof, and passes at a second end thereof through the 
compressing unit 30. The rotating shaft 23 rotates along with the rotor 22 to transmit the 
rotating force of the rotor 22 to the compressing unit 30. 

[0027] The compressing unit 30, which operates using the rotating force of the drive unit 20 
transmitted thereto through the rotating shaft 23, includes a compressing cylinder 31 defining a 
compressing chamber 31a therein to compress the refrigerant. A roller 32 is set in the 
compressing chamber 31 a while fitting over an eccentric part 23a of the rotating shaft 23. The 
roller 32 is eccentrically rotated in the compressing chamber 31a by the rotating force of the 
rotating shaft 23, and compresses the refrigerant in the compressing chamber 31a. A vane 33 
is installed at an inner surface of the compressing cylinder 31 so as to be movable in a radial 
direction, with an inside end of the vane 33 movably contacting with an outer surface of the 
roller 32, so that the vane 33 divides the compressing chamber 31a into two variable chamber 
parts . The two variable chamber parts include a suction chamber part into which the refrigerant 
is sucked and a compressing chamber part in which the refrigerant is compressed. 

[0028] An upper flange 34 covers an upper end of the compressing cylinder 31 . 

[0029] The variable capacity rotary compressor includes a capacity control unit 40 which 
controls a capacity of the variable capacity rotary compressor, as desired. 

[0030] The capacity control unit 40 controls an amount of the refrigerant introduced into the 
compressing chamber 31a so as to control the capacity of the variable capacity rotary 
compressor. The capacity control unit 40 allows the variable capacity rotary compressor to 
selectively perform a normal-mode operation or a variable capacity-mode operation. In the 
normal-mode operation, a first refrigerant inlet port 43a, provided at a predetermined portion of 
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the compressing chamber 31a, is maintained at an open state thereof to continuously introduce 
the refrigerant into the compressing chamber 31a. In the variable capacity-mode operation, the 
first refrigerant inlet port 43a is periodically opened and closed so as to periodically stop the 
introduction of the refrigerant into the compressing chamber 31a. 

[0031] The capacity control unit 40 includes a capacity control member 41 , a capacity control 
cylinder 42, and a partition plate 43. The capacity control member 41 is movably fitted over the 
rotating shaft 23, so that the capacity control member 41 is rotated along with the rotating shaft 
23 by the rotating force of the rotating shaft 23 while being axially moved along the rotating shaft 
23 according to a pressure level of the refrigerant introduced into the capacity control unit 40. 
The capacity control cylinder 42 is arranged in the rotary compressor so as to be axially aligned 
with the compressing cylinder 31, and defines a capacity control chamber 42a therein to receive 
the capacity control member 41. The partition plate 43 is arranged between the compressing 
cylinder 31 and the capacity control cylinder 42 to partition the capacity control chamber 42a 
from the compressing chamber 31a. 

[0032] A second refrigerant inlet port 42b is formed at a sidewall of the capacity control 
cylinder 42, and is connected to the refrigerant inlet pipe 11 to introduce the refrigerant into the 
capacity control chamber 42a. Further, the first refrigerant inlet port 43a is formed at the 
partition plate 43 so as to introduce the refrigerant from the capacity control chamber 42a into 
the compressing chamber 31a. Therefore, the refrigerant from the refrigerant inlet pipe 11 flows 
into the capacity control chamber 42a through the second refrigerant inlet port 42b, and, 
thereafter, flows into the compressing chamber 31a through the first refrigerant inlet port 43a. 

[0033] The capacity control member 41 has a cylindrical shape, and is movably fitted over 
the rotating shaft 23 inside the capacity control chamber 42a so as to rotate along with the 
rotating shaft 23 while being axially moved along the rotating shaft 23 . That is, the capacity 
control member 41 is rotated and axially moved within the capacity control chamber 42a in 
response to the refrigerant under a high pressure or a low pressure being introduced into the 
capacity control chamber 42a to change the operational mode of the variable capacity rotary 
compressor between the normal mode and the variable capacity mode, as desired. The 
capacity control member 41 , which is cylindrical, is horizontally stepped to form a 
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communicating depression 41a at a predetermined portion thereof. The first and second 
refrigerant inlet ports 43a and 42b selectively communicate with each other through the 
communicating depression 41a in response to a rotation angle of the capacity control member 
41 during the variable capacity-mode operation, so that the refrigerant selectively flows from the 
second refrigerant inlet port 42b to the first refrigerant inlet port 43a. The communicating 
depression 41a is formed along a circumferential surface of the capacity control member 41 to 
selectively open the first and second refrigerant inlet ports 43a and 42b and to allow the first and 
second refrigerant inlet ports 43a and 42b to communicate with each other, in accordance with 
the rotation angle of the capacity control member 41. The communicating depression 41a may 
be formed along the circumferential surface of the capacity control member 41 within an angular 
range of of about 180°, so that the capacity control member 41 during the variable capacity- 
mode operation of the variable capacity rotary compressor reduces an amount of the sucked 
refrigerant to about a half of the amount of the sucked refrigerant in a case of the normal-mode 
operation of the variable capacity rotary compressor. That is, the capacity control member 41 
periodically opens and closes the first and second refrigerant inlet ports 43a and 42b with each 
180° rotation of the capacity control member 41 , which rotates along with the rotating shaft 23. 

[0034] In the variable capacity rotary compressor, the capacity control member 41 is rotated 
at a position spaced apart from the partition plate 43 by a predetermined gap, as shown in FIG. 
3, when the refrigerant under the low pressure is introduced into the capacity control chamber 
42a. In such a case, the first and second refrigerant inlet ports 43a and 42b communicate with 
each other through the predetermined gap between the capacity control member 41 and the 
partition plate 43, such that the refrigerant is continuously fed into the compressing chamber 
31a. The variable capacity rotary compressor in the above state is operated in the normal 
mode. However, when the refrigerant under the high pressure is introduced into the capacity 
control chamber 42a, the capacity control member 41 is axially moved upwards along the 
rotating shaft 23 while being rotated along with the rotating shaft 23 to reach an uppermost 
position (i.e., just under/adjacent to the partition plate 43). At the uppermost position, the 
capacity control member 41 is rotated along with the rotating shaft 23 to allow the first and 
second refrigerant inlet ports 43a and 42b to selectively communicate with each other through 
the communicating depression 41a, as shown in FIGS. 4 and 5. Therefore, the refrigerant is fed 
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into the compressing chamber 31a only when the first and second refrigerant inlet ports 43a and 
42b communicate with each other, so that the variable capacity rotary compressor is operated in 
the variable capacity mode. 

[0035] A shaft hole 41 b is formed along a central axis of the capacity control member 41 so 
as to receive the rotating shaft 23 therein. A guide groove 41c is axially formed along an inner 
surface of the shaft hole 41 b so as to transmit the rotating force of the rotating shaft 23 to the 
capacity control member 41 while allowing the capacity control member 41 to be axially moved 
along the rotating shaft 23 in either a first direction or a second direction within the capacity 
control chamber 42a according to the pressure level of the refrigerant feed into the capacity 
control chamber 42a. 

[0036] To movably engage with the guide groove 41 c of the capacity control member 41 , a 
guide rib 23b is axially formed along an outer surface of the rotating shaft 23 at a predetermined 
portion thereof. Due to the movable engagement of the guide rib 23b of the rotating shaft 23 
with the guide groove 41c of the capacity control member, the rotating force of the rotating shaft 
23 is transmitted to the capacity control member 41 , and the capacity control member 41 is 
allowed to axially move along the rotating shaft 23 in either a first direction or a second direction 
within the capacity control chamber 42a according to the pressure level of the refrigerant feed 
into the capacity control chamber 42a. 

[0037] The variable capacity rotary compressor includes a three-way valve 50 which 
selectively feeds the refrigerant under the high pressure or the refrigerant under the low 
pressure into the capacity control chamber 42a, to allow the capacity control member 41 to 
axially move within the capacity control chamber 42a. 

[0038] That is, the three-way valve 50 selectively introduces the refrigerant under the high 
pressure or the refrigerant under the low pressure into the capacity control chamber 42a so as 
to allow the capacity control member 41 to axially move along the rotating shaft 23. The three- 
way valve 50 is connected to a high-pressure refrigerant supply pipe 51, a low-pressure 
refrigerant supply pipe 52, and a capacity control pipe 53. The high-pressure refrigerant supply 
pipe 51 branches from the refrigerant outlet pipe 12, and supplies the refrigerant under the high 
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pressure to the three-way valve 50. The low-pressure refrigerant supply pipe 52 branches from 
the refrigerant inlet pipe 11 , and supplies the refrigerant under the low pressure to the three-way 
valve 50. The capacity control pipe 53 guides the refrigerant under the high pressure or the low 
pressure from the three-way valve 50 into the capacity control chamber 42a. 

[0039] During the normal-mode operation of the variable capacity rotary compressor, the 
three-way valve 50 opens the low-pressure refrigerant supply pipe 52 and the capacity control 
pipe 53, so that the refrigerant under the low pressure is fed into the capacity control chamber 
42a through the capacity control pipe 53. In this case, the capacity control member 41 moves 
axially downward along the rotating shaft 23, to be placed at the position spaced apart from the 
partition plate 43 by the predetermined gap, as shown in FIG. 3. The first and second 
refrigerant inlet ports 43a and 42b are opened, and communicate with each other through the 
predetermined gap between the capacity control member 41 and the partition plate 43, so that 
the refrigerant is continuously fed into the compressing chamber 31a. During the variable 
capacity-mode operation of the variable capacity rotary compressor, the three-way valve 50 
opens the high-pressure refrigerant supply pipe 51 and the capacity control pipe 53, so that the 
refrigerant under the high pressure is fed into the capacity control chamber 42a through the 
capacity control pipe 53. In this case, the capacity control member 41 axially moves upward 
along the rotating shaft 23 so as to reach the uppermost position at which the capacity control 
member 41 comes into contact with the partition plate 43. At the uppermost position, the 
capacity control member 41 is rotated along with the rotating shaft 23 to allow the first and 
second refrigerant inlet ports 43a and 42b to selectively communicate with each other through 
the communicating depression 41a of the capacity control member 41, as shown in FIGS. 4 and 
5. 

[0040] The operational effect of the variable capacity rotary compressor will be described 
herein below, with reference to the accompanying drawings. 

[0041] When the variable capacity rotary compressor is operated in the normal mode, the 
three-way valve 50 receives the refrigerant under the low pressure from the low-pressure 
refrigerant supply pipe 52, and feeds the refrigerant under the low pressure into the capacity 
control chamber 42a through the capacity control pipe 53. 
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[0042] In this case, the capacity control member 41 inside of the capacity control chamber 
42a is placed at the position spaced apart from the partition plate 43 by the predetermined gap, 
as shown in FIG. 3. The first and second refrigerant inlet ports 43a and 42b communicate with 
each other through the predetermined gap between the capacity control member 41 and the 
partition plate 43, so that the refrigerant is continuously fed into the compressing chamber 31a, 
regardless of a rotation angle of the capacity control member 41 . 

[0043] However, when the variable capacity rotary compressor is operated in the variable 
capacity mode, the three-way valve 50 receives the refrigerant under the high pressure from the 
high-pressure refrigerant supply pipe 51, and feeds the refrigerant under the high pressure into 
the capacity control chamber 42a through the capacity control pipe 53. 

[0044] The capacity control member 41 inside of the capacity control chamber 42a moves 
axiaily upward along the rotating shaft 23 to the partition plate 43. In this case, the rotating 
force of the rotating shaft 23 is transmitted to the capacity control member 41 through both the 
guide rib 23b of the rotating shaft 23 and the guide groove 41c of the capacity control member 
41 . The capacity control member 41 is rotated along with the rotating shaft 23. During the 
rotating action of the capacity control member 41 , a port communicating state occurs in which 
the first and second refrigerant inlet ports 43a and 42b communicate with each other, as shown 
in FIG. 4. Further, a port closed state occurs in which the first and second refrigerant inlet ports 
43a and 42b are closed, as shown in FIG. 5. That is, the first and second refrigerant inlet ports 
43a and 42b are periodically and alternately opened and closed in accordance with the rotation 
angle of the capacity control member 41 . Therefore, the introduction of the refrigerant into the 
compressing chamber 31a in the variable capacity-mode operation is periodically stopped, so 
that a reduced amount of the refrigerant is steadily fed into the compressing chamber 31a. The 
variable capacity rotary compressor during the variable capacity-mode operation compresses 
and discharges a smaller amount of the refrigerant, in comparison to the normal-mode 
operation. 

[0045] As is apparent from the above description, the present invention provides a variable 
capacity rotary compressor. During a variable capacity-mode operation of the variable capacity 
rotary compressor, a passage between first and second refrigerant inlet ports is periodically and 



11 



Docket No.: 1594.1252 



alternately opened and closed in accordance with a rotation angle of a capacity control member. 
A smaller amount of refrigerant is thus fed into a compressing chamber during the variable 
capacity-mode operation in comparison to the normal-mode operation, so as to reduce an 
electric power loss of the variable capacity rotary compressor. Further, the variable capacity 
rotary compressor does not generate a negative pressure in the compressing chamber, so as to 
prevent the electric power loss caused by the negative pressure from disturbing a rotation of a 
rotating shaft of the variable capacity compressor. 

[0046] Although an embodiment of the present invention has been shown and described, it 
would be appreciated by those skilled in the art that changes may be made in the embodiment 
without departing from the principles and spirit of the invention, the scope of which is defined in 
the claims and their equivalents. 
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